Metabolism of hydroxylated PCB congeners by cloned laccase isoforms.
The white-rot fungus T. versicolor UAMH 8272 produced two groups of laccases, each of which included several isoforms showing different isoelectric points (pI). Group 1 and group 2 laccases, respectively, displayed higher pI 5-6 and lower pI 3-4. Of the four cloned full-length laccase cDNAs, Lac 1 and Lac 4 were expressed in the heterologous protein expression system using Aspergillus oryzae. The measured pI of each Lac 1 and Lac 4 expressed in A. oryzae was lower than that of pI predicted from the amino acid composition. With this regard, isoelectric focusing of Lac 1 showed the presence of multiple protein bands in the 3.0-4.0 pI range, although the predicted pI value of Lac 1 was 4.7. Similarly, Lac 4 exhibited a pI value which was lower than that predicted (3.6 vs. 4.3, respectively). In all tested hydroxyPCBs, higher chlorinated hydroxyPCBs were less susceptible to in vitro degradation by laccase than lower chlorinated hydroxyPCBs. Although Lac 4 showed a generally higher activity than Lac 1, the two laccases were characterized by quite different substrate specificity toward two hydroxy-tetrachlorobiphenyl congeners. Two metabolites were obtained from the metabolism of hydroxy-pentachlorobiphenyl: a ten chlorine-substituted dimer with a C-O bond, and one with a C-C bond.